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CFO 15480 US 

Image Display Apparatus and Method of Driving the Same 

BACKGROUND OF THE INVENTION 
Field of the Invent ion 

Related Background Art 

(i) i*it©77^^ hit m^-mtm^miKDit) 

ctoTM^^o mm^mmmomm^m mm® mm it) m^r^ 

B t^-T J; 5 fc, II©7 X^^7 h Jt ( Xl : y^Xi : y 3 ) ^I|©7X^ 
^ hit (x 2 : y 1 : y 2 ) - & L & H :» £ *t & § . J2A T > £ © ~d H 

[ 0 0 0 3 ] 

T?»^T7X^?Mtx 2 : y i«4 : 3 T & 0 , |WJ 0 7B fc^THIfcte;, 7 -f H 
ii®TVI§ (TX^^bit Xl : y 2 |Ji 6 : 9) T £ 5 . 
[ 0 0 0 4 ] 

-yt*3>ta-;?©i!if^8i ( ^ > ^ _ ^ y h m m £ £ <D # £ H HE <D & 
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[ 0 0 0 5 ] 

xtt^D, z.ne><Dm&mx<mwv\z. mfe z titer x^z h itcDmmo^^ 

[ 0 0 0 6 ] 

— — «tfCT VBttf ot%l^fe77^^ hit©fc<D^& D> 
®fti$7tO^ftIl|07X^^ hitte4 : IS S ifc & H ffc ^> x 

v^;i/^^PJ#©T7>^^ bttSl 6 : 9T|§, L £ o T » 

T7s^Z hit tell ^ t^ft-T^ BTfgtt^^ § o 
[ 0 0 0 7 ] 

mw\z\z, mi a ib ^ -r £ 5 tc, i^oigjftdsg^snsfK^B x m 

"#^?J!f#MB 2 "it§) 1A te. hit 

#16 : 9 ©Sfc^gglcO Mj# (XX ^ hit 4 : 3) £St^ 

Lfcil^ £^L, IB fct, B®yx^^hit#4 : 3©Bt^Sgf C7X 

^ hit 1 6 : 9 ©BiSSSLfcif §^LT^§ t V> T tl <D M M & ^ g g iC 

[ 0 0 0 8 ] 

(2) — ^mm^^imtj:mm^m^-T:m>k^^. nitis n^fc^ > 
AVhxiMfi (pwm) \z£&mftmm^*n? z\t\z£vm@im*< i^mmm. 



[ 0 0 0 9 ] 

om^o-m^^-rmx cc-e, i#:©^p«pist (mis 

^H^) fc<fcO, * (R) , & (G) , W (B) ^©^fe©|ii^^^^^ff 5 

* nmt « © r> £ -3 -e * . 

[0010] 

iiiSitiUi, MEMS (mi c ro e 1 ec t romechan i 

c a i s y s t ems) mo^m^mm^tz a o 2 mm^momm^t^m^ 2 
mm^m^-2 1 <fc d ^r^^is^s^fe^^itfg^w ufcTt) u->4 tear 

[0011] 

^7>7 S 3 0 til^Sgf 2 P3««©IUfe77^-7^ ;i/^-3 2 

08tSit5i5l:, 3O0fiI^32R, 32G, 3 2 B !:^#J$tlT^ 0 , 

^ m =f- 2 *t l t is & m m $ n s £ 5 t & o t v> & . 

[0012] 

£ , if 3 4lt *7-7^J^-I#3 2 t7>7°3 OttDlllCgf §tl 
7c i/>X£^L, |§3 5tt *7-7^J^-g^3 2 t®I^Si?2 t© 



[0013] 

[0014] 
[0015] 

^fc, ±mhtzm^mmm8 <Dm^\z-D^x , 0 9 £#m lt^bj-tso z.z\ 
x, lea, mm^mmms (Dwmm&m&^'t^ny ?mx&z> 0 

[0016] 

IIj#ff^<7>A*^7W:, Bit^©A*Sf 7 It, C0A^m^©7K¥|W[ffl 
im^ (IHD) ©A*S^7 2i, £ © A tl fi © m IS I**! ffl ft ^ (IVD) ©A 
73t, uWA^fl^O^D'y^ (ICLK) ©AMf74^ 

[0017] 

8*^^7 11, 712, 713, 7 1 4 fc£, ® ft ft ^ © 5? - ^ A'X^iU 
7 2 1 ^ClCDA*m#©*¥^SB^^ UHD)©MiS§KflF#73ia*;i 
©A^ft^COilli^^ft^ (IVD) ©ft^H, f5f^7 4Ut:0A*^O^ 
□ ^ (ICLK) ©fff^^^^1- 0 
[0018] 



8 0 \Zmm\tiBT"& D , fct^tfS?ftB#DDWG (Digital Display 
Working Group) & M -fb L fc D V I (Digital Visual Interface) Mfcfc £ 
\ZUm~£tlT^Z>mm<Dfcmi5^T*$)Z> TMDSJSOi^|§fiLT> RGB 
#8 If y htf 2 4 hOr-^HTH-HtS^n-^, * £ ^ fct . I E E 
El 3 9 4lfllriIJtlfcMP E GJ«©J£iif=^£§ff IT, R G B & 8 fcf 
V Yt\2 AMv V CO ^ — ^ }C ^ 3 - F "T S f 3 - ^ & £ & ^ ^ f~ M & ft ^ © § ft 

[0019] 

-5gi5^Tfft5. ^fc, f^F^8 2«, 7 h&&ffi<Dm@L&kmiZ&mfcm& 
fc£ , ^©Tlca^JgSgTf^^&Lfc^ny^ (OCLK) *7cfc, ^H^<55-7-fn> 

&<d®w\z$£\,*, 7 h&&&&<Dmm%wz>fiiib<D7k¥-mMm^ (oh 

d) t^niwiffl^^ (ovd) zfcfct&o i i«, A^mmm^ (oh 

D) ©ft ^|§?T?& X) . f^8 12lt MMfl^- (OVD) OW^SST* 0 , 
1 3tt7Ki^i^Tf^Lfc^n 7 ^ (OCLK) ©«*§igT&&. 
[ 0 0 2 0 ] 

H p£ T * -g> „ 

[ 0 0 2 1 ] 

^^8 5*5. Jii^^st-sas©a#ft missus (pwm) \z^z> 
mftmm^mn\zmm-t %tz$b<D p wmii^ts d , fj^8 6^, ^©pwm 
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K>, 8 7*s, C(Dmfrmmmi/-f>X*%:VrT, p wM^mm 8 5 tit 

IIt-^Ot-^A'XT^ D . ft*|8 5 2 ^\ B#S^*^ 2 * 
[ 0 0 2 2 ] 

PWMggft^5>^£)«8 7 T^^Mffi»>--^>XlB1ft^8 6 

>XT-^l:foTPWM^Ii8 5©iii§ti^if0ilAj^^4^ 

IJIilfl^i$n§„ PWMM8 5 t^^^T ©M#«|WIM^i oil 
[ 0 0 2 3 ] 

mm^coMmT& k> , B^nm^o^mmx^^. fr, fg, 

[ 0 0 2 4 ] 

* , f ^DR 1~DR6H, ROPWM^fflbfcg^T-^T*5. £ £ T 
^ffi^fbOfcfe 6 If y hff^T^bT^O, DRlttlt^go^, DR2 
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D R 5 }* 5 H y b S ©«*f» DR 6tt61f y hgCif "PJ&S. 2 If y h@©H 
^DR2H, 1 tfy M©j|f DR l©{g©g§T*D, 3Hy bBOffDR 
3 « , 2lfy bgOif DR2 0i©gST35-5tV^«t5fc, tf y h # ift tf 
^{C^T^A^X ©fi£tf*ftin*r § <fc -5 ICfeoTV^. PWM^^g|5 8 5 A ts 
S tlfciSlfex-* i:I^t> 7 s -* © PgS8fiK:j& C fc /I X if>g & £ «t 

5#tf 5/ h^it^tu /t;p^ffi^siisnfcNf^^Joo n/o f Fi^^i^ 

C©ON/OFFf|^ICf oT, BiSS»f 2©#®i^Hif tl©21© 
[ 0 0 2 5 ] 

Wm> G 1 ~DG 6 13: , GCPWM^ll/fe^-^TJD, f|fDBl~ 
DB6H, B©PWMgiLfcI^r-^TS^T, V>-fncD^— ^fe, bf >y h 

K»$nT^©Slt^tl»StlSC:tT^ FG*<fc^FBSB^ ©Steffi iCfcO, 
[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

iz, &mm? - ? <D^mm\z l rz & ^ x n & xmmmz ntc n xpiiz l tztf 



8 

3&>©S^tt& D*^$tl^c Lfe^oT, -5 & 2 ft 1! © Hi ffe S 

y^n^pgfUCDT FTiltSfeD > HlhlIi©^^T& o T 

t>, M©«im i ^ w fm^t 2 iosstifi^fitutv^ut^ 

[ 0 0 2 8 ] 

##$W*fc««B 2 fc:fel>T©iIilfe;g^fct* ^W^ftfe^ LftV^fc 
It5. 6 If >v hO*MT^itf, 0d^6 3*-eO6 4PgfiSI<Z)'5^, RGB(#, 
[ 0 0 2 9 ] 

&*3, f^lT § k >^fElt®MI£©-M^\ #i¥ 0 8 - 1 9 5 9 6 3 ^^i 
[ 0 0 3 0 ] 

t^tSj|€of)tf^iLTfi, #B¥ 0 9 - 3 2 2 1 0 1 #&?B t IE 
%>©#*££. C R T ©#ihjli^^ JcMT LT*> D , C 

[ 0 0 3 1 ] 

i©f *©ftf tUTti¥5-l 5 3 5 2 9 *{*5. £ £ "I s H SI ^ 

S3 m a t^ts mfctfrn m $ nt v>§ „ 

[ 0 0 3 2 ] 

* £ , i0«08itbT#ii¥5-l 2 2 6 3 3 # S . £ £ T « 7 -< F 7 

© w e & as # $ # s & © © w ^ s n t v> s . &\z* rx^hftaM 

M 3 OHftjfeM^cefcttiNfKtCiSCT, isXT-AoynMjrymizTXi!? Mfc**4 
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ft 3 ®mm<Di&Mm\z&vz7 5V>®<Dmm&ft&--m\z%yt2ik?>Mi£&m 

[ 0 0 3 3 ] 
SUMMARY OF THE INVENTION 

*mmm\z, mm±izmm^^^n^m^t^nts:^m»t^m-om^\z^ 

[ 0 0 3 4 ] 

^^zfe^mMm*mT<Dmm&m^r*>mmh*yftmomT^^k•T2>f)^ # 

tckDS^^ff -5 2lrAMXl?g§MEMSaif(i, T^o^^ni; 
>^h^JM>7tt©DMD©l^lt #l¥ 8 - 1 9 5 9 6 3 *t & £g & £ k: IE 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 
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[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

^^^mm^mr^^^u^x^mm-r^m^-vfDmiz^mm^^WL^mm^fo 

[ 0 0 4 1 ] 

«fcje)o^iffli^M*&$nfei^ ! bL/< izmmm^mTtzmmT^mm-t § 
^o^s&sr^ih-rsfcfeo^naii^ig^^nfcNFCovi -rti^ jp- v> & s a* £ ti fc m m 
i^io^T-ci^T off m^dmffiznfcQ mmm\z£-DT-$? >m 

[ 0 0 4 2 ] 

^©^KtC^ViT, til IB® SIT « 2 &7clcE^J£ttfcJggc©tfc^lSgB£ 
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[ 0 0 4 3 ] 
[ 0 0 4 4] 

Sfc, fuSe#Bt^^«, BltiS$*T jgfcSJBTS £ t*Sft5. 
[ 0 0 4 5 ] 

X Srgg^-rs l^f*-C oralis HI fr-5«^*»iSlc 1 (Hl©#Bt^^ 

iltPtt4msHTCt§tJ;< 1 ^^mfrfcti^ # 0t S ^ <D * $j B# fU © 

#iC ftffHH^^^m^ K:*t LT JIB IfT S t^\z, M 13 Pi & 

St Tic £5®flm*£miM©Mltfc|ig»3ttTgj Z. ttcfcDIISS 
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\t. IR/M^WO#^^^^ff "5 h «t Vi 0 :H}i«i«MEMSif$itiSi 

^n57-) > + >^s8mfc^viT ! fo^ (on) «^tii^$ns®#^ 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

±x^m^ir^m^x(Dm\z^^m^^m^mmffo7,^yy''t^^'r^z.t^ 

[ 0 0 4 8 ] 

BRIEF DESCRIPTION OF THE DRAWINGS 
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m i a&zsw i bijm©tx^^ h\ktmffi<DTz^s7 h&t(Dm&%m 

07 ARtfm7 BHi^ost ©7x^^ h itzmm-t ztztbom. 

m 9 \tm ^iiiopii^^^ityn v ?m. 

m i o nmmm^mj-izxti^n^ /^)vxm^mm^^mmt ^>rcib(Dmo 

mil }%&m^m^mwiz&i? &mmmm&mm^ z>tz&<Dmo 

m i 2 fctf§ ^mmm<Dwmm^m^^ty^u v vm* 

013 a mmm^m^ummcDjisy yryy^-^ji^^tmr^^. 

0 1 4 HMEMSIif ©«ii^Str4Si. 

01 6 A&tfmi 6 BttMEMSllfO^IS^tl. 

Ml 7 AR^Il 7 BHMEMSitf Offfflf $iSB|t§fefe©i„ 

020 nm.^(Dwmmf±-mMm^^mm<Dmom^^-tmo 

0 2 2 ttlS^^©EPJpmffi(7>^^^^T0<, 
[ 0 0 4 9 ] 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[ 0 0 5 0 ] 

MDOl^tt, #PI¥ 8 - 1 9 596 3 #&?g £ ffi« £ ftT V> S «k 5 h 

8 MM fc E , S fg#M 13: £ g SB W fg ^ C «fc 3 j&tf ^ £ £ &m £ b 

$ £ fc, LED*?, ^7XTT>f^yi^'f!5:i*C!)g^i7A'fXfc 

[ 0 0 5 1 ] 
[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

KT, 01 A, 01 B, M 4 IkZSM 6 StILT, *%S©iS©fl 

[ 0 0 5 4 ] 
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[ 0 0 5 5 ] 

Z.Z.X, mm^^m^ 2 mm&m (2ft^^> ^%\\m\,xmm^^^no 

%(DT»&n\t& < , Mfcm \Z MEMS (micro electromec 
han i c a 1 sys t ems) M^fB^H^^^fSC Z> » Z. 

©mem smo^m^mmf t Ltti, 0 1 4 t^-rj; 5 k:, mm o T^-rw 

AftcWtefct, + -i >7.y)V*>y (TI) tiCDMDr/HXSilfS 

T#U£$ns£&K:» 157-1 it;M^it^fiii;iiiIi 2 j pmmi 3 & m 

57-1 1 3 tOMOifEjJt, 5 7-11 till 2 i©H0lE 

«fc D & :*: # v> » £ £ 57-1 l«Stff-HiD0^[S]fciniteLT, 01 5 A \Zt* 
•?£.5l3im 1 tiC 1 , 

5 5-1 ltill 2t©F B 1©tE^\ 57-1 litil 3t0l1OiE 
iH^t^S^ttt, 57-1 l«SB#fMfi!D©^[^fC[HlfeUT, Ell 5 BfC 

«fc -o &s& 2 &ec 2 

[ 0 0 5 6 ] 

I©j:3&iiSiif 2tlTtt, — l£ #JiC , 01 6 A M "T J: -5 ® 
S 0 £fc, 01 6 B £3K-r <fc 5 Id, B^^ — ^lfiltO*^^$nT75:5i|i^©iffl 

g^f^ofec^f tfsitfeTrtSo n@i 6 b \z^-rm^x\t. mm 
3\ a i m fc ^t$§ , & % ^ ^ n t^i ^ n § t> © t « & < , an s ?^ ^ t * 
n fcf m * ^ & T & ^ T fe & 

[ 0 0 5 7 ] 
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mmw3 frzmmm^m 1 ?- 2\zMhxyt (mi i a &z$mi 7 b <d#^§-l 0 # 

£ 5 iC^PMft: 2 0 <D#^3£££lt LTB£*5S£ l (IHAJ^lHBl 
Si) , 

«t 5 Kft^Elt LTWm^&fr? m 1 7 A Rtf 0 1 7 B #M) , 
0: 5 \z T S £ & „ 
[ 0 0 5 8 ] 

EI 1 7 a i:ifgioi^tt, 5-7-1 1 ^ ©SM^l 2 Sit 
1/>X 5 0 fcfi&ltfc&fcX^ U - > 4 Mttt-£;£frTBM^£?T^£^\ 

[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

^H, *^Ufi©^S8fc*ViTtt, MfSBii^**^ 2 ©B® £W$FBififfi^ 

b x ttt^mmmmmB 2 «Bitfi^B x s^^tm^©®^^ 

^b, #W^Biif!^B 2 fc*3 ViTtt, <£> J; ~5 ftlitti^tf l:> 
0%J;D^^<2 0%J^T£t5t^Vi o -tU0^0t^^c7)*^P#r B 1»4 
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^mmmimm\Hx, #G®mmmm mm*&) \zMj&-?2>mm<D5%®<s> 
^ % n^mr^ <d mm w^m^mm \z & ® & m& % m z t t it, #nt^£ 
§ » & fc u m x u 1 7 ^ - )v y m m & i 7 m s <d , h % y a - )v f \z & n x 

Tff S. -flcD^i®^©!!^^ £ 4 m s SITlzLfct lT%, MA« 

1 7 4 ~)V YMfftifi 10ms ±7 A ~)V FT 4 m s 0 H <gj Iff # Bgf « 

S*fr5tl#f)5SBioTl/J5. J; o T . 1 [I! © # ft ^ ^ © §t| g?i B# flO £ 4 m 
s £IT\Z L. ^o#Bt^^©Hantr^©^fn^^^^^r B 1fC £J6£iiJ£-£ 2 0 A' 

z\z.x, mm ±m<v<kv \zmmmmmmB 1 t^mmmmmmB 2 1 \z^n 

StiSl^tH, 01 A StfB l B CStiai:, iit5It©7X^^h 
J*£, WEBS© 7 hJt£tf*M&.5$§£-£#Hf5££#*T£5 0 

[ 0 0 6 1 ] 
[ 0 0 6 2 ] 

mmmmm ^m^m 8 ^ s tuMM^m^ 2 msm £ n ^ h iui ^ £ 

nt ^ >x \z%-o xmm $ n§ ^ttckoisgsis^s-^^-rs, £5 

£ l t & & v> . ^ o « , in^ti8it Ati nx ^fc^mm<Dykm.m 
^%K)i'7>m&m (pwm) if }ctit-§t>©TS5, 

[ 0 0 6 3 ] 
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LT^ifc-frLa&St&fc:, * tl S © fill & & g & $ -fr T 7 )V ts =y - MB t HI 

^©PgpI/^;k-*K 9!^©£^©^fiW:pS^tglc#t/£bT£>< iS^ 5 
[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

*^M©^^{^^ ViTtS, BMcD^MKHHfeS^ST-S ©TTte/% < , H&^jS 

T^sachA,^©^^ 2 us ©si^ttii© vi-rn^— ^©^ss lti 

IW&IiS (^"7^58) £frH, 7 # Si S >k £ fr o T tA§ W (^ff 5 ) ©® 
[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

— jgw tciii^^^*^©^^^, < 0^0 is £ n^^#©±T ©jn&m m& 
(Dmmmmoit (Duty it) ^fflnsnsut^^s. fci^a, 

= 9 5/5^i*TSSl5nS. -KWiC, £© Duty it, ^- > £ 7 SB ffl © H J&* 
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[ 0 0 6 8 ] 

£#W3&BffeM«E&£-?» Duty tt= 1 0 0/0fc5^K0/l 

o o k: & & £ £ & &&jh*r s £ £ ^ s . 

[ 0 0 6 9 ] 

Duty Jfc£ *f£KS&£fr -5 c :i-lf-©^K:fc £ & v> U^JV<Dmm\t-m.\zm 
jLte^tf* a. l/-ya >SS:£&£^ 5, H K 5 <D S ^ 5SJ © fij , 0 % 

[ 0 0 7 0 ] 

Wfcffl^&nt^sii^^, ^ ;i/ * ^ - a « * © -fe ^ *f s -e- * t 

\z& ^xmrnmizmm^-t & izm^mmrcnnnm^ (m^t^) tsin 

[ 0 0 7 1 ] 

^B 1 \zTm^^^LT^%mtp-f-otfr^T^z>>&mu?3i^o mz.\t* ^mm 
vi < -ofroyj -)v vmm^mm-t^>^\zmmm\z #*^h#m^b 2 ©ir/m$ 
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mmtzm^r (0 6 ©&*f D c l*i{;i40||^DB2#i) fC*fJfcLTfr5 
rtUCckD, #%^iH^M^B 2 (DSt^^tcMUT, ^L-if-^^}c^ 

[ 0 0 7 2 ] 

©SteSfrVi, ^-nt:J; §ff SS£{b£^x. § a®© jgff & ffc a* v> 4§ fci: 

mmomm^itMwim^izwmztiTv^?? v v%mm.\zt3:& 0 l^l, is 

£ ffl ^ £ 2^ & £ © & B ® © Mfr $t 15: £ 1 2 0 ~ 4 8 0 HzSt*©J;^;S 

[ 0 0 7 3 ] 
[ 0 0 7 4 ] 
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B®OMffMP B 1«> 50Hz KJ:T^§ut^I^L^ 0 

l/50xl/5=4ms «TfCTS^J;<, £ n & Wi V$ £ - HI CD 91 ^ ^ © * $ B# ^ * 4 m 

[ 0 0 7 5 ] 
[ 0 0 7 6 ] 

f /hPtf B 1ttS^ttI^Sfe$tlT0^SS^$tl5J;5!:&oT^S„ Z\fl 
[ 0 0 7 7 ] 

#l¥ 0 5 - 2 3 2 8 9 7 ^ftiiltt, APII^® Cl^t^lSgf 
TU5» b^b, ^fg9fte> 2 fi<D^^«^cD \,*-rtifr—jj<D&&mmTz> c t 
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£ 5 tC. f fit5Ct^pgI$^i5Ci:g#$0^T^-5 0Tttfe<, 2 fa© 
[ 0 0 7 8 ] 

*^i^MEMSlif fllffl Lfc®-&^«, ±kEC0 «fc 3 £ t >>?fB1t 
& £©^ ^ n ^ # - #;E^ft#tt©#iMb£m±£n5^\ c © £ o v> TMt" 

[ 0 0 7 9 ] 

WfcfrfrnT V> 5 (11 8#1) „ 2o©lif|T® 
ifc ft -fe ;H*j © < 3* D *«5S^f S i tTtD5$S©j|f SKfitt 

§ 86 T * « . 

[ 0 0 8 0 ] 

t^T, -ISW&M (nfci$5V?ta) ©J§£, BJ;bn«JE£iiifi3s<£© 

t> m & © m ft fa a * ^ u t- * n & @ i§ ^ \t $t it i± t\ ^mizmw\x tattoo 

[ 0 0 8 1 ] 

-til:^LT> 0 2 0 \zm?£ 5 fe#ttft|g©*S ( v^fc «$> § ft- fill V ^Mft) 

£ IS ffi © li ^ tc £ v> t 1^ D irfe £ fr 5 < B ® © 93 5 £ ft # M T £ & © 

©) &*kMffllz\t&W\Z&fcteo 
[ 0 0 8 2 ] 
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0 , ii©J; -5 l:i©II©ff« 0 x #m§¥ 6-16 

7 9 5 2-t>#M¥6-2 02 0 7 8 Tlt -a. 211^©— #0*KS8fc£:iIfig£ 

&#o#£gfrih-r£ fc©T&fcv> 0 &#o#Kfrih©fc8&f;:«, Uizy hSJEEfc — 
^^SlTStt^Mfe^lnJ-rs^S^^So 12 2tt, £ © £ ^©^H^^^o 

fitis^oBiRiSEcws^LT^s. *^«jee Vcom mm^nmtm^m^ 
i Fjiaraa* i mm%^t^Tz>Mm&^LT & v , &© 1 f'Shmtbi Rimm^s^ 

LTl>§„ SSI© 1 FMmt&O) 1 F'M^«iW| DjSiM©^^^ fc> 

tlS, ClJlTtt^ia^l0 0%OS^$fT'5J!i'&<£^-r. 1 Flit 1 F ' 

JMJl&tf^ R©fflHg#V-fey hMffl-C$> D , Vsig = Vcom «JEEj3*m^«& ft 

fjm 1 1 f*sbf*o«: vcom \zttLTttfa-&nE.&m^nm\z$iiis-gn%><DYz, m 
i 8 om^t mm-F&z>* 

[ 0 0 8 3 ] 

fr§feJ6fC W^SIWS 2 0 %i^Tfc^< Life < &-g1fi$>2> B Z. 

[ 0 0 8 4 ] 

[ 0 0 8 5 ] 
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mmm 1 ) 

m\z&^T®m o o lTSto^, itiT^§, ^->^7#^>i o o 2 £ 

jftiii:J:D$iIl 0 0 H^ffl^Iigf SRr/IiiiSf 2 ^©n*© 
tt*&asgBM$*i5. ^->^-7^^>i 0 0 2 ^^m#~r n 0 0 

s&##ihs*i5. &ri?mw?z>#mmmm\z&ftz>&i&&7ii (mm Km) 

0 0 2 soNcuTS^jRfici^^j&sn&it* s 
t>^7^^>i 0 0 2*JS«Jfpsn5STowi:iicfffon5, £©gt 

[ 0 0 8 6 ] 

^mmm\z^uxit, m^mmm 8 $0 3 tzm-rmj&t ufc 0 

§0 

[ 0 0 8 7 ] 

Piliff ^©A£g& 7 iz Bti^®A*Sf 7 1 Z. CD Atim^<D7k¥m 

mm^r (ihd) ©AASf 72t, z\<d Ajjmn<Dmmmmm^ (ivd> <d 

A*S?73i, ZCDA±im : %<Dt7 ? (ICLK) ®AAS?74t, * 15 
[ 0 0 8 8 ] 

m^CDW^7 1 1, 7 1 2 , 7 1 3, 7 1 4tt, BMf Of-^/t7*^l, 

ff^-7 2i^c:cDA^ff^©7K 3 PR^fi^ (ihd) aym^m, 1^7 3 1^: 
©A^m^©^H|WlWff^ (IVD) 7 4 l^iOAAf ^©^ 

(ICLK) Of^iSSto 

[ 0 0 8 9 ] 

flF# 8 0 ttHlfeA^aST* V , fct^«IPftH#:DDWG ( Digital Display 
Working Group) ^I¥fttfeDV I (Digital Visual Interface) 
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\zmm^nx^^mm<D^m^^x^$>^TMD s*io*ts§iit, rgb 

§8 Mf2 4 h®f-^l:f3-l«tST3-^, *SV^t> I EE 

E 1 3 9 4lfiT£ISft&MP E Gj£jt©jE*8«*f£g«LT, RGB#8k* 

[ 0 0 9 0 ] 
[ 0 0 9 1 ] 

H^8 2ll 7*-7»; hl£lfl^©H#Milf~^Mftm##^#l^<*: L 

TC^^EUgglr^^o ft ^ 8 2 a \% Z\ <D ?*• ^ V ffi (D m'M m%$X & K) , f^82b 

ft^8 3 It, **fgS^T*S. h^m^8 1 fcfc, £©* 

irfgfifg 8 3 Lfc^ O y ^7 (OCLK) £ 7C , ^ 0 © T -f 3 > g& <D M 

w\zn^, y h&m&L&vmM&'&zfcibox.w-mMm^ (oho t 
mmmmmn covd) £f£/&Ts. ^^8 1 i\z, fc^mmm^- (ohd) © 
mnmx&v, if8i2B > ^ (ovd) <Dmnm~?$>*). n^s 

1 3 11,58 SSi-eft^ Lfc# n y # (OCLK) © {f ^-^t? a5 £ „ 
[ 0 0 9 2 ] 

tt, #>-7#tt& ^0^©^ n >§B©ff5iJ» ic^VilHS-rsWKIS 

[ 0 0 9 3 ] 

© is m n si SB 8 4 «^*^#fi{f ^m^m 8 8^gi$nTH5*i, £ 
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t v& i'Tff^^'^ -p ^. — if — bi s s. u § 
$> z> z. hi £ , # © it y 7 >f - ;p h m m © & \z t ^ s 2 if y v m © t? y h 

WF B 1fc^^^>$1t§ «fc o \Z Vfc (04OttDB2#l) o Z.(DTz®, 7*- 
[ 0 0 9 4 ] 

i?^8 5#, jn^^^-r zmigommm A^xMfi (pwm) iict§ 
^ & © x - * © « # t ^ ^ pa* t s m v ft m ft m m m ~> - >r > x © t h tt t- & 

0 , 8 7)5^ £ ©P#^iijffi»j~>-^r >X £^tfT, PWMt^l8 5 tit 

!5^^tbT©SF^^iSmT©mSj^^5>^S^^1-« PWMIi^^f 5 >t? 

£F^|8 6 1 B##iiJlEIfr>--^>XfB«g& 8 6 & % P WM!g»j 

PWMK»^^5>^^fig^8 7 1:^^$tlfcmi!jA o ;PX#©01ffl^#T^^ o 
jjf 8 7 2^. 2 -\©m»JA o ;PX#©0J»M^©m^STT 

/UT^D, fif§ 8 5 2)JJ, ®#^^*^ 2 ^v©H#^-^©tB*S^-Tr^^) 0 
[ 0 0 9 5 ] 

PWM»^^>^4fiEf8 7T(t Bf^fiJm!iJ^-^r>XfBit^8 6 © 

H SUSSEX fx P 8 5 "TPf #3J&ftft^ S n & . PW 

M«g&8 5 £ig^*T©M#»M£: ^Tll$n§, 
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[ 0 0 9 6 ] 

^BUM^B 2 © fe (D «► d©0^*ViT, #t$i^[R)/^fJf Pel 

[ 0 0 9 7 ] 

Sfc, I^DR 1~DR6, DG 1~DG6, R^DB1~DB6«, 0 10 
\Z&^TWimVtzmKl > RGBOPWMXai/fcH^T-^Ti^T, ^Ttl© 

[ 0 0 9 8 ] 

#^J60IITE:* fg^OD-^ 7 >f -;H*SliW F B IZ&tfZ 2 \L y h 

©f§DR 1~DR6> DG1-DG6, 5tfDBl~DB6) *^T^7^^ 

& < , IHC6 4PgfS©-5%2|f||# = ^3 

bt, uftB 30©f y7^-;PFMFR, FG, FB©^lF B lOrt, 
*5 1 %©B#r B Ttt®#^^^^^^->«^Mfc^ft$tiSfe^, _hi£© J; 5 fcpj^ 

o j* # - # ^ © £Mb a* Bfrik $ ft § 0 

d © t #«B#jMB 2 llHl©K^^0^3Sai^^«, 17^-^ 

K (H® ©Mff SBIS) * :^TH60Hz t IT^SOT.I s /60x2/64xl/3=173ns 

<&5. Ilim©HfrJ$flS]«, 7 'J 7 * § lt±t 5 fcfe I: 50Hz R±T'S 5 i i ^ 
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[ 0 0 9 9 ] 

*nteM~z\z, &mxwQW&%3Z<D&%m<Dmmi&7*mm\z&\,)T. rgb 

©•5^ 1 4 - ^ K 4> © jg V> /'WP X ig © t? >y h§t>ftIiT5W^^ 

[0100] 

(^mj 2 ) 

*mmmiz& ^x\%, m 2 \z^-rm^.(Dnmmmmm^mm i ^^.mht^ & 

[0101] 
[0102] 

PSg|58 4 tgi^tlT^ 5f, ft^f- 8 9 T^T<fc 5 iC, 7 * - ^ y b gR 8 
1 tPWMl!ii8 5 <t©Kfc^iK$nTViS.-€-<3!)te©*}fiJ&tt^ — -CfeSfefe, 

[0103] 

i^m^M 8 9 i <Dh(Dtmm. iiiBii&^7 

9l:3*©i^I8 11, 812, 813 &mML. ft ^tH 8 1 1 ^ tezK¥[5l 
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mm^ (ohd) £A*L, ft 8 i 2 ^ um&mmm # (ovd) &atj 

«^«8 8 1 3 ^ 5 li*ft5gISTf^l$l/fc^ n y (OCLK) ZAtftZ 
«fc 5 L T V> 5 . ^IT, 7*-^yh^&§B8 1& l$<Bffllfe0ffl;&:7>r--;i/K 
t^*^>MT^? 1 4 1 7^-^F®Ifl©^l:^ViT, LS 

b (ST&tryh) JMfctf, ^mmmmmmB 2 ^^->^^ <2tt©^^«si 

18 9 liaO, PWM^ii8 5il£iT, PWM^^^8 5{C43ViTIii#m 
t 0 1 0 4 ] 

0 lAU7>f-JH ? tt'0RGB§fi©HSiS©X^-h/t;i/X , C$5. * fc > 
0*©&^F 4n fci4n:7>f — ;I^B©S§IW£pkL* ^^-F 4n + 1 tt ( 4 n + 1 ) 
7 << -frFBfDMm&mh* W^F 4n + 2 U (4n + 2) 7>f H 
^b, ^^F 4n + 3 « (4n+3) 7^»;i/Fg©fflr^iLT^§o 
[0105] 

Sfc, f$#D a 1 ~D a 6 , D b 1 ~D b 6 , D c 1 ~D c 6 , &^Ddl~ 
D d 6 RGBOPWMiiLfclij-^T^ot, V* T tl <D x — ^ % , t? 

[0106] 

ftTv 47^ -;!/ 1 7/f F©fiJ^T, iEfflfiitC 

4 n + 2 7 4 H B © Si IS F 4 n + 2 & l> T 1 H y h B <Z> S iff ^ « £ # # 

(ft^D c 1 #JH) $t>i*tLT> -en&*V®m*t (T (4 n + 2) 

7 4 -)v ^mmomo \lv y tm^7 4 -jvv ot^t© m v m \t-t7^m\z 
<, 4 7>f-;PFtini, nfc 6 4 Pii^cD 5 is i mmfr = m i . 5%©fc>r^o 
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<®®©H$rJ8fia) §60Hztt§tls /60xl/64xi=291iis £ & 5 . 
[0107] 

ttSI& (*7-^l/^f^^^>It) £#Px.SMmft £ ©fcs6B®©MfrJii£i£ 
* 1 2 0 ~ 4 8 0 Hz&^'©i;^H^< UTV>5$r — Xfc^VifcstK ^ is T # 
iifS4A51l!*7U y # © B 3£ < l> 5 OHzKlif §^it;gff 

7 Xt^fi^tS ft <H©l5fe£fr5 c 1 1; i 0 , -"p }i 3. — if — M il $ < 
[0108] 

*mm\z, m&&mm=? iz& v>t, 2 fg©^f£ft©5 -^^©^^fi^g 

[0109] 
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[0110] 

>b%z/uz\n\zm.z>nz>% witter. e# ^> w ^ wj ^ — ^- >x fcj; o mmz 

[0111] 

cmmm 3 > 

[0112] 
[0113] 

fct, | 2 0 4 8 i|x|l 5 3 6 |$tlfc. ^©®#^^^g-^«. Off B 

f § £ & © # ^ M CD ® ft * |WI S ^ bJ tl & o T ^ § . 
[01 14] 

(1 1 0 2 4I$> 1 7 6 8 Hi) (DMm.S.'T:^^. |^B5lt M~<D 

-^^©HDTVOIt (£$ 1 9 2 Oil, «|1 0 8 0 ® 3H ) Sflliiia 
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t 0 1 1 5 ] 
[01 16] 

-§•7 1 p t&m lvtiits. 

[0117] 

01 2 K: :fe H T , £J 7 1 P 33 J; ^ 7 1VIJ, P C Xti 3fc ©itf ^ CO A # % 
ftV i d e o A^cDHiMf ^0A*SfT^§ o 
[0118] 

* , l^©f?^7 1 IP, 7 1 2 P , 7 1 3 P , 7 14P(t PCAil© 
SUfem-^O^—^nx-rafeD, 711V, 712V, 713V, 7 14V ttV i 
d e oA*^OBfti§Or-^;U*SUTVi5. 
[0119] 

ff^8 0P(t PCA*^0ItAAlTSD, fc£*.fcf®2p{fc;ffl#DDWG 
(Digital Display Working Group) ^U^itVTzDV I (Digital Visual 
Interface) & & £ \Z £ tl X US ® # © il # 5£ Tf * £ TMDS^^Of^ 
S§#LT, R G B # 8 If y Mf 2 4 fcf y hOT-^Cr^-FtSfn-^ 

£ * ^ a. pj m m n <d & it w. * § „ 
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[0120] 

0Y\t, VideoA^m<7)jii«5A#S$T&D> TztXU I EE 
E 1 3 9 4liTfeI$nfcMP EGfiCCEll^^^fllT, R G B £■ 8 t? 
v hWr2 4 h ©5^-^ fc-^n- F t Z> y" n - ? ft E & *5 Aj f~m mm ^ CD %m 

[0121] 

£f^8 IP, 8 1 V*i7*-Ty h^iSST»0, li#S^SI50TH®^^® 

M^j^iiili©M§r^M©^m> y >^ u-x^Ma> *7-7hu 

[0122] 

ft*|82P43<J;tf82VKl, f nt'tl7t-?7 1 P, 8 1 

V©Bt«ll!i^gfeHtfiittLT(D^tiJ^T-S§o 1^8 2 a P, 8 

2 a Vli^n^ti;n5©^tiJg|50il!llflST*!3, ^^8 2bP, 8 2bV 

[0123] 

It§ PCA*^*ir;v i d e oA#M©HftiBlEggTfc'5. 
[0124] 

— 1^9 0*5, SSSMc^-fy^, U ^ n >© >fe if ©n.— 
iT^ilfcl^aj^t^, iSlfSlfJl/^T^yf-y^ (LUT) T? 
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9 2 (Dm^mi^umm l u t #fiiti«T-^^4i 9 i ^ 

[0125] 

if 9 3^, li^^It'SD, PCAAlifill8 4P^ir);, Vid 
[0126] 

^8 5S», M^^ST^aS(D|li#iIf a;vx^^si (PWM) 

i§8 £ ©Pf^fiJlgifj^-^r >X £^tfT, PWM^^f 8 5 tIS 

£/&gBT&5„ if 8 6 1^> Bt^fiJ |g»jv-^r>X IS mm 8 6 *6PWMI1 

^-r5>^f^^gi58 7 ^ <d mm ^ - ^ > x ? - ? <d fcmm-v & k> , m ^ 8 i 

a £ . * fe, ff 8 5 1^, p WMffti 8 5T-^^$tlfcH^x-^C0x-^ 
Hf 8 5 2 ^', B#^^*^ 2 -vc7)H#^-^cDm^^^TrS.-5„ 
[0127] 

§A*tf ©7K¥Piffiff f (ihd) , mmmmm^ (ivd) , # 

UvZ (ICLK) 0AJj^^&£Z$&m^m&<kZ£7k£k%;M^, 7*-^yh 

^m&m<DmM&m&fc®<D7k¥mmm^ cohd) , mmmmm^ (ovd) , 

zkiHf£il§£Tf£j7Jcb/i^ n v z (oclk) <D&m f Ittili l , 2i:i^S# 

[0128] 
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M 1 3 AlktSM 1 3 B\Z,W^9 2 Ogilfilffi LUTTffit^ihy^7 

v ~?^ — 7*)im<DM : £^~r* mm i 3 At&, 3 jic-s©^— ^© 5 r (*) , 

1 3 B B (») OfiT-^ll^HIfflt5;V«^7yyf-^^T?*5. 
^T'H- A tti ?J ^- ^ fit £ # 0 ~ 6 3 © 6 4 pgSS © » £ £ 09 ?K b T V> 5 . 
[0129] 

IH013Afc*3ViT, R:fc<ktfG©A;fctta*l&±6 0& T©S§'S-teU ffi * It 
= A # li T 35 § — # , m * A 1 J; D /h $ Vi , & z> Vi « 6 0 <fc 9 A # l> ffi 75; 
£ & V> £ 5 iC M K £ tl £ 6 [«i H 1 3 B £ £ V> T , B®A^IS^3Ki6 2PiT© 
ffi*?{i = A*{ilT&5-^ ffi^ffitt 3 J: D /h£ & Z> V> U 6 2 <fc D 
A # Wit fc: SfeS&v>J;5t:liiIIS$n5. 
[0130] 

[0131] 

#, fi, if © £ & © IS £ 0 ~ 6 3 © 6 4 Pif|T& 5 L 7c £ # , a — If — 
0, mo, WO) ^g^if«lffiLUTilAAt§. gi$f«lfflLUT^ 

s»©m*M«, i , ^i, #3) t&s. ^mmmmmmom^ 
m=?<Dmmmm\t.m hmo)m^mm\i^>mmm i . & %, *?vtm9 8.4%, 

£fc#©SBWK£;*->tt&*?J4 . 7%, t7t!95. 3%t&5. i^iffil 

< t (D^TKixmo^-mm < vtm = 0 % <d ^ > & mm-r % ^t^^ts. 
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& & © © , Zfr £^5 t2L — If— \zi&&n& ft fr&fo -3 Z> Z. £~Z* 

[0132] 

9 hhX (1 6 3 , 1 6 3 , » 6 3 ) *J^|ffilSffi LUTl:A*t5 0 ^ 
ifUlfLUTiJ^OiBijifi, (1 6 0, 16 0, f 62) £ & £ . CO* 
MMM^©^*^©^^!^ ^i^©S^fflP B 1tt^->«ffil5 9 
5. 3%, :* 7 ft SB 4. 7%, Sfct©ffif|ISt>tII59 8. 4%, * y $tm 
1. 6%i/ , j:§, SSif}il7^-^F|flrtT'WlT3. 7 % « 7 SB 

teT £ ffl 3 £ £ # 5 . 
[0133] 

[0134] 

^-^tlT (^0, |10, ft6 3) ^i$f«llLUTta*t§. 
*?§I^LUTiJ^©aiAlitt, (#1, #1, #62) tftS, 

#&®mmmm<Dmmm?<Dm^vtmte.m£m<Dmmmmix*>ftmm 3.1%, 

t7f!96. 9%, Jfcf©Mttt>«ifi9 8. 4%, t7ttll. 6% 
m 2 ©^c Lfci: 3 \Z 1 O(DSj#g^*^^0#^iijT#fe^^ 
fcffl V^feHi^77^: (7J7-7^-Jl/Fy-^r>ytJ^S) &fr 5 *:&5£&|* 
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[0135] 

So 

[0136] 
[0137] 

[0138] 
[0139] 
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[0140] 



